To evaluate the impact of publications on urological participation in social media (SoMe) by virtue of citations in the urological and non-urological literature.
Introduction
In its evolution, social media (SoMe) has developed from a platform for entertainment to a means of sharing information in the medical world. Its ability to be used for the spread of scientific knowledge has seen SoMe become an important professional platform in medical conferences, education, and international scientific debates. Twitter TM (Twitter Inc, San Francisco, USA) in particular has augmented the scientific conference experience by allowing participants to keep track of what is happening in multiple simultaneous sessions and allow non-attenders to share in discussions [1] .
Twitter is based upon user contributions known as 'tweets' and are limited to 140 characters, which encourages succinct input and rapid conversations. Members can 'follow' other Twitter users and specific topics, the latter which are indexed using hashtags (e.g. #urology). As such, it is possible to customise stream of content containing only topics of interest. These platforms facilitate the access of information and narrow the distance between opinion leaders and their audience.
The urological community has been notable in the use of SoMe as a way to access and share information, reaching its peak during major urological conferences. Outside the context of scientific meetings, the international journal club #urojc exemplifies the successful use of SoMe by the urological community. From the international journal club's first 12 months, 189 participants from around the world contributed a total of 2345 tweets to a monthly discussion of articles [2] .
For their novel use of SoMe and their rapidly increasing utilisation of the available technology, urologists have been recognised as leaders in the professional use of SoMe and there has been a growing number of publications that have analysed this behaviour. The objective of the present study was to evaluate the impact of publications regarding urological participation in SoMe by citations in the urological and non-urological literature.
Materials and Methods
On 15 March 2016, a PubMed (National Library of Medicine, USA) search was undertaken using the names of the major SoMe platforms in current use and associated with the field of urology. The search terms are summarised in Table 1 . The search term 'urolog*' was used to specifically capture articles that could be associated with 'urology', 'urologist' or 'urological'.
Exclusion criteria for analysis included non-English language articles, articles published for the first time online in any form after 1 March 2015, articles irrelevant to the topic of SoMe, and letters of correspondence. The date limitation for included articles was to enable at least 12 months of opportunity for the very latest articles to have been cited. Editorials were included in the analysis, as were original research and review articles. The search and selection of articles meeting the inclusion criteria was undertaken by H.H.W. and R.J.S.C.
Included articles were then searched in Google Scholar (Google Inc., Mountain View, USA) and citations analysed to determine if citations were from the urological literature or non-urological literature. Citations from non-urological journals were considered to be as such even if authored by urologists, and on the subject of urology and SoMe. Summary statistics are reported with means and standard deviations or median values and numerical range. Altmetric scores were sourced for each study to numerically quantify their SoMe impact. Correlation coefficients were then calculated to determine any relationship between Altmetric score and number of citations.
Results
Prior to exclusions, as defined in the methods, our PubMed search yielded 232 articles of which 17 were non-English language and 66 had been published after 1 March 2015. After removal of duplicates, there were a total of 22 individual and relevant studies published from March 2010 to March 2015, which were included for analysis ( Fig. 1 ; Table 2 [1, ).
Allowing for at least 12 months after the most recent articles were published, we found that the mean number of total citations in any journal was 20.8. There were more citations in journals not specific to urology, with 8.3 citations in urological journals, compared to 12.6 citations in nonurological journals. A summary of aggregate citations is seen in Table 3 . The relevance of social media and online reviews for urological practice: Some questions and some answers. Dowling [6] Journal of Urology The emerging role of social media in Urology.
Leveridge [11] Reviews Urology Akin to 'impact factor' calculations, we also calculated the mean citation of studies where a period of 2 years following publication was assessable. Of the 22 relevant studies, 10 articles published before March 2014 were eligible for the full 2-year 'impact factor' calculation. The mean (range) number of citations during the 2 years after publication was 16.3 (0-42) (Fig. 2) .
From early 2012, Altmetric scores have quantified SoMe impact by tracking non-traditional information sources, such as Twitter and online blogs. Altmetric scores of the included studies ranged from 0 to 99. Studies from 2010-2011 consistently had Altmetric scores of 0; however; most studies first published after 2012 had positive scores. Using the studies published after 2012, there was a significant positive correlation between the number of citations and Altmetric scores with a Pearson correlation coefficient (r) of 0.72 (P < 0.001, r 2 = 0.52). This indicates a moderately strong and statistically significant correlation between the number of citations and Altmetric score, whereby~50% of the variation in citation number can be explained by the linear relationship between SoMe impact and number of citations.
Discussion
Some specialties have embraced SoMe to a greater extent than others. Amongst surgical specialties, this is particularly evident in urology, as evidenced by the stark differences in SoMe engagement by urologists at international conferences. In 2013, prospectively registered hashtags from eight international conferences totalled to 12 363 tweets, which generated >14 million impressions in cyberspace [21] . Urological Twitter discussions have continued to grow over the last 3 years, leading to the recent record of 12 857 tweets during the 2015 AUA conference [24] .
Urologists have also been pioneers in the development of an online international journal club that enables global engagement through asynchronous chat on the Twitter platform. Other specialties have since followed and replicated this model [25] . Urologists were also the first specialty to use the Vine TM platform as a medical educational tool and Periscope TM for streaming sessions from a medical conference. Urology was also first to dedicate a session at a general international meeting to SoMe in Australia in 2013 [17] . Urology as a specialty can accordingly be regarded as a leading specialty in the embracement of SoMe. Therefore, it would not be surprising to see the urological literature as a reference point in this area of interest.
Our present literature search yielded no articles that had been published before March 2005. After analysis of the initial search, exclusions found that the earliest article relevant to SoMe platforms and urology was published in March 2010. This reflects the fact that academic writings on SoMe in urology are a relatively new phenomenon. All of the selected articles were published in urological journals, although it is noted that some more recent and otherwise urology-related articles have been published in nonurological journals [26, 27] .
Despite the evidence that SoMe articles are highly cited, inferences about their effect on impact factor need to also be considered with the number of articles published by specific journals. While we have not accounted for this second variable, it is plausible that with an average of 21 citations, SoMe articles in urology will likely produce a significant positive contribution to the impact factor of virtually all urological journals. Almost 65% of citations are on average from journals outside the urological literature. These data will likely make SoMe articles of interest to journals seeking to raise their impact factor.
There is little data that are able to quantify the impact of SoMe in propagating the visibility and citations for papers published on SoMe in medicine. Not surprisingly, authors of SoMe articles will likely be engaged in SoMe and will use these platforms to publicise, share or discuss articles on the subject. Often, these authors researching SoMe are likely to be opinion leaders in SoMe and medical education, and will have significant influence and following on SoMe platforms. There are some data that support the role that tweets may predict those articles that are more likely to be cited; however, it can be argued that this may just be a reflection of quality data lending itself to a greater degree of sharing or discussion [28] . While the relationship between increased SoMe presence itself and citation of SoME articles is largely speculative, our present results yield a statistically significant positive correlation between Almetric score and citation number (r = 0.72, P < 0.001). Given that the cross-over between Urology and SoMe is still in its infancy, this relationship is worthy of further research.
However, we can also speculate that there are several reasons why the average rate of citations will fall in years to come. Lower impact journals encouraging such articles may allow a less stringent level of manuscript quality, which could potentially impact upon suitability for citation. Furthermore, future papers that present summary statistics may only find a venue in lower impact journals and accordingly be cited less. Currently, many of the citations are coming from nonurological journals and as other specialties adopt SoMe to a similar extent to the field of urology there may be less incentive or necessity to cite beyond a given specialty.
There are several limitations in projecting future citations in SoMe. Firstly, the present literature search may actually underestimate citations, particularly for more recently published papers. Secondly, the current rate of citation might overestimate likely future citations, as a number have been published in more visible and higher impact journals. Despite this, the growing volume of articles on SoMe will certainly create greater choices for citations and it would seem likely that higher impact journals will still be favoured. A third limitation is the impact of time since publication. Earlier published articles have had a greater opportunity to be seen and cited than articles that have only been published within the last 1 or 2 years.
With the growth of SoMe use in urology, leading journals such as BJUI and more recently European Urology have appointed associate editors of SoMe to develop their online presence and further the growing potential of SoMe platforms. At the time of writing of the present paper, five of the top 10 impact factor [(Thomson Reuters, The Institute for Scientific Information â (ISI)]-ranked journals in urology have engaged SoMe editors and are active on the Twitter platform. This cross-over between SoMe and urology may strengthen the influence of SoMe in academia. Additionally, the use by trainees and younger urologists will also be a driving force as they become more familiar and SoMe is now forming a key part of many training programmes, as yet another non-technical skill they must master [29, 30] .
The present study has demonstrated a high level of citation for SoMe articles in urology, with a significantly positive correlation between Altmetric score, our surrogate measure of SoMe impact, and number of citations. While number of publications need also be considered, this level of citation is at a magnitude that would positively influence the impact factor for the great majority of urological journals. The current levels of citation suggest that SoMe articles have been of interest to urological journals and if impact factor were also to be of interest, then this would only enhance their appeal to journal editors.
